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Abstract 



? S ° L V ED: To obtain a composition for determining HDL cholesterol through 
simplified operations by formulating carageenan to a reagent for detecting the substance formed bv 
£n,?!9,«,5 a !? pl , e ,nt ° COntact with cholester <" esterase and cholesterol oxidase V 
thP Hn. il itln^ rea9e ? com P° si « on for determining high-density lipoprotein(HDL) cholesterol 
nS£«tr "111 m h 9 H b0dy Samp ' e !f b :° U ? ht int0 contact with choloesterol esterase and cholesterol 
SSSf h h * 9e H Pe T de bV the reactions of this cholesterol with individual enzymes and the 
formed hydrogen perox.de is determined by using a reagent consisting of peroxidase 4- 
aminoantipyrine and N-ethyl-N-sulfopropyl-m-toluidine and the like, and at least one of caraaeenan a 
copolymer of (meth)acrylic acid with lauryl acrylate, and octylthioglucoside is added to the reaqen to 
specrfically determine the objective HDL cholesterol without centrifugal operation of the sample 
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(54) COMPOSITION FOR SPECIFIC DETERMINATION 
OF HDL CHOLESTEROL AND DETERMINATION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition for 
determining H £L__ cholesterol through simplified 
operations by foTmulating carageenan to a reagent for 
detecting the substance formed by bringing a sample into 
contact with cholesterol esterase and cholesterol 
oxidase. 

SOLUTION: As for this reagent composition for 
determining high-density lipoprotein(HDL) cholesterol, 
the HDL in a living body sample is brought into contact 



with choloesterol esterase and cholesterol oxidase to 
form hydrogen peroxide by the reactions of this 
cholesterol with individual enzymes, and the formed 
hydrogen peroxide is determined by using a reagent 
consisting of peroxidase, 4-aminoantipyrine and 
N-ethyl-N-sulfopropyl-m-toluidine and the like, and at 
least one of carageenan, a copolymer of (meth)acrylic 
acid with lauryl acrylate, and octylthioglucoside is 
added to the reagent to specifically determine the 
obj ective HD L cholesterol without centrifugal operation 
of _the_ sample. 
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i ] tftWPcBM y y/^Jta u 

V^T, (l) (2) T 2 }) A^SkJUtX?- & 9 * 

Rx 

I 

(CH 2 -C) x <CH 2 



COOH 

CffiU Ri ti*^^X^^^/l-S-efe<9, R 2 fcfc- 
(CH 2 ) u-CH s S-efe9, x«\ R, 2S;J<*]j§C^ 

6 f»*« 1 JJlfB«^iftfiK»o 20 

lis** 5 ] &mmtp<om&gt y ^71^ u 

u^^n— /vSr^SW^^ii-S^ife^v^-c, (l ) 

#^3r^>\ (2) 7?y^s6xiw?^y/i«i7 9 

y/WT^ y hk<D=*#V , (3) Jrt^tv 

S:»JS-r5^tS:«F«i:-r5, BS*tfy^;x^«=i 40 
[0 0 0 1 ] 
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?K (HDL) 3^^n-/^4#SWiai£ffltt^ttX 
[0 0 0 2] 



T^yu-ht^n/Ky^ — «a (I) : 



H 
I 

'C) 100-X 

I 

COOR, 



(I) 



gttS!i^nr^y (Very low density lipoprote 
in;HTVLDLHV^) , VSffi&VtfT'vT'tl/ 
(Low density lipoprotein ; Ji(TLDL^V^5) ^ 
AX$M&8EV /f/PT^ V (High density lipoprotei 
n;HTHDLt^5) ^ 4 «Sfc#BiJ£;h/C^£ 0 

#yt°K77^^3 r # y jc t bbr^ 

i3^7P^ f y ^ry-fey K&t*y ^JJBK^fe* 
[0 0 0 3] i»5>*f3gHSrffi: 

ix-c^sas, y t s K77^v'ay^ov>r^ f^coitir 
y ^^^/t-v^^^r^vfe^^^^^^w^-^ (m. b 

urstein and H. R. Scholnick; Adv. Lipid Res., 11, 
67, 1973, G. R. Warnick et al. ; Clin. Chem. , 25, 5 
96, 1979) , Xll^yxf i/y/y n^SJnttL 
DL^ffl^ -ttT ifrMftm;: <fc o r ±?B*«Sr*tM* 

ty7^^77t^^v^)Mt7?:ffiof:I 

r.ttfoSr^tf»«^S«» (jfctiH>iiLj(!) %mA., H 

^ p -/vgij^ffl (ommtm-e § smv^ x ^ ^ «t s »j 

^"Tfgi^^o (C-C. Heuck, 31, 252, 

1985) i£*3V^fctt:»#Ji: Ltr^y^y/^fB 



3 

[0 0 0 4] *jS, -nfe^Wftf^Sr^St L*^8J^ 

6 7 2 0^ 7-3 4 7 6 0^ 1$^Bg 5 8-1 

6 5 8 0 0^i) o ftMXVm^hftT 

[0 0 0 5] B!rE©#«FfF^«oiB«jc:j:tL 
T, «F^5p 6 _ 1 6 7 2 0-^*jrtt, ^flfifl-Rlttl;: 

BfiH4£flS:85j|JU HDL77^:/3 yfi^f^^ 
*V0^ 0 Sfc, r^7-3 4 7 6 0^#im, ttf 
/&^8S*nLT*3< ^t^<fc!!), LDL^VLDL(Di 

[0 0 0 6] ftfe^, H. Sugiuchi & (Clin. Chem. , 41, 
717, 1995) ttS»^W«l^affiLfc»fUV^ifefcoV^ 
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TS5^ftL^^^ffi^5fc^>-efc5 0 JEM. MfSco 
ift^^bW^^Anx-T^ i^^yt 0 F77^i/3yi:i 

f£fii\ JSitBMfca — Pf^T; h y >-) ^##$^^1 

hdl77^ / v / 3 >&ft&mcmj£t 5 r i as-c# 5 C 

[0 0 0 7] 

-wmttrnzft^x, mm- (simxa:skm) ©js^ 

HD L =1 l^^7 F n--/WOSi[^^&^SoV^T^IJffl 
n~/i^^>^-if) iyt°K77^^3^f^^ 
^^o--/^i:<Z)R/£{Ui«»L*V^^ LDLWVL 

[0 0 0 8] 

^ * — /^^y" 7 — if Xt* =* T n — /W^^ if 

40 m^A-r^t^(Dnm^mm^^x, cd 

(2) t ^ y /t'Sxii^ ^ ^ y t^tyv AsT 

# y 1^- bkcD^tfV (3) 

^^^^^h^^m^bm^fh^>it^m / p^< hi 

a— /i^i n i/ ^ 7^ n —/Pm ^ x y —if ^ t/^r-n — 

50 stbSft^srSjjELT, mm8ty##>s*?K=t\sx 



# 

5 

9 : •^->^S:W»«Jl^:«^rt"**jftl^:*5V^T, (l) #9 

3r^, (2) r^/Vllf^^^y/vl^i)!];!, 

r^yu-F^^yv^ (3) 

[0 0 0 9] 

a&SLfctK stfr-eiafflt* 5i^sids*v\ 

Ri 

I 

(CH 2 -C)x (CH : 

I 

COOH 

[fit, Ri «**is^xfi^^/PS-efc?>, r 2 
(CH 2 ) ir CH, xtf, r, asyjtsiis^ 

TffcSS^ICltt, 6 5-8 9,#*L<|i7 0-8 0-C 
R, ^M^STS)5^(Cfi, 78-93-efc 
9, »*L<tt8 3-9 3t*5) ■C**h5ft^*X 
l**<DiSL&m^Z>Zb&'T*%& 0 #*3, (I) 

nrv^ 0 mis— «s; (1) T*Six5=i2Ky^-oifi 

[0 0 12] t^^t^a^hU n-^^/V 
Tte, SufSc^^^^^-V', CLA, MALA, Xtt^ 

[0013] *#Wfc::j8^-T\ Xr5^^K^ 40 

Sr^S*V\ ifiB^C L AXttMAL AH^C!)7 

^^^tt/Ky^-, tfVT?y;i<m, #y*# 




6 

**PL*V^S, LDLn^7n-;WVLDL^I/ 

-fc*i-sn k&hZ) Rt, (1) 

(2) V/umt^W/UT? y hi<35=r2Ky-v 
— (CLA) , ^L< ^ VA^Hk 7 $ Vs^T? y 
^Fto^/Ky^ (MALA) , XJS (3) *i/*f- 

[0 0 10] #9^>^ «E*£Srte^Lfc^f5^ h 

[ooii] 7^tyft^^ft^t^S7^ y 
A*&tk7$})A'T# V h t<D^^V^— (CL 
A) x EL<te*#? y/is&zkyVV/isT? y w- h £ 
^atfy-^- (MALA) t Utt, »*L<tt, -« 
* (I) : 

H 

I 

-C) (I) 

I 

COOR 3 

[0 0 14] Mt-, W^^^ ^ KW(7}7yi/ 
J'^Jrlf ;u=i is h\ Y t* is /is-* As V is K\ Va-^ u — 

s*v\ KfcSfc, ^^^tt^y-r-, flfj*.^ ^y 

— T^l^-l, 4 -7i^l/^f^y^ n 9 
^ K] , #y [ (^^/U>f5:=^) oi^i/v (is*?- 
/W^~;T) tJ-uis—t^ 4-7j=i/y^i/y^ 

» ; RU-^ s<]) V^iffc, ^n^-tU<^ffflS:* 

[0 0 15] *38M(^*5VNT, ^ns/*w- f ^ jkfgfot 

#*L<fS0. 00 0 2H%-1. 0fii°/ o> J: 
5»*L<f^0. 0 0 0 5li%-0. 511%, ft 
#3;L<te:0. 001If%-0. 2li%-C&5 0 
*1s%—<D9k8tffiO. 0 0 0 2fii% J: *9 ^ <t ^ L 



+ 
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^<^T^&1\ agini. Ofift°/o£®;t£SST*f3\ 

^^Sj£(-*f-r 5 «F 

[0 0 16] ^u^u^ju^^Ty—ifRl^^u^ 
(PEG) «S:|g^S*Tft^«E«iLfc»*, Xttft^ 

LTfi, M&fcf, K^*«tf>»±#^ ^Xte 

-W^Vf — if Ltll Mx.tf, ^M^W^ir 

^V>^— fefSrfflv^r i:^-e#S 0 ^b^t^g 
»*t)WJc:l8*Six*v^s, 0»;tfcf* *4L<tto. l 
u/ml-90u/ml, <fc 9 L < 0 . 2 u/m 
1-2 0 u/m 1 X*foZ> 0 

[0 0 17] ^eJltei&^T. itufE^n^-f^p^ 

3 0 0 mM, i9»*t<fj:l0-l 50 mM^ftffi 

[0 0 18] *38MfcJ:tutf, (jfeWxttiJL 

s^-S:, #'^(-J: | 9r/^y±^JScD#^T^, » 
tftKW (jfefflfXttJfc*) (*#) ttteRft 

^LDLnl/7fn-;WVLDLn^7P^ 



10 



20 



30 
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[0 0 1 9] H, o, tt, <^*qco^T\ ^]x.tt\ ig^ 

^^7'>K (HTIBA) ^N-^/u-n-^/u^ 
T'ntV^m-f/^^y (ESPT) t4-T^T 
^^t°y^ (4-AP) AWmV3b\>, HTIBA^E 
SPTttO. lmM-5mM©iftiit\ ^ LT 4 - 
APfiO. 0 5 mM- 2 mM(7)8iJraltII:^^ 

1 Onm (HT I BA^fflt^i^) , Xf*5 4 6 n 
m (ESPTSrftffltSS^) ^*5JtS»*«Srjffl^ 

[0 0 2 0] fflOHDLn W*^n — /US'JJSfflWIii 

mr.v.m<D&mmtLxn* v^mmmm, bes, h 

EPES, PIPESft^K8i«, h V ^««f 

>f 5 ^^-^BW»!»S:ttlt 5 r t is-e # 5 0 8 
LTH »*L<fil 0-10 0 OmM, 
J:9ffSK«20-5 0 0mM, fi L < f3 2 0 
-2 0 0mMt^ o -ttt&^ttWKOpHtt, 
»*L<«6. 0-8. 0, J;9ffSl<|jtLDLi3?a 

P4S^^^pH6. 5-8. 0^tSBrtT*SS!il^ 
[0 0 2 1] 2KjK3R<0*«MKS||ftffll>T, HDLn 



40 



i LDL, VLDLO^n^^ft 

3 U^-^a— /^+o 2 ^A4-nl/^7y-3-ty + H 2 0 2 
H 2 Q 2 +«fttt^fe^J^^fb«^% 



(1) 
(2) 
(3) 



9 

i 

[0022] smftffimmicx&mfeT^ ^miss 
jes; (2) x±$,-r&H 2 o 2 ztk&mcz-oxmfc-r 
6^, ^tibmm^x<D^rmx^< , m*-\t. m%& 

BfrffiKflSt (2) -e?H»Six5ie* ffi 

SufEc^S^ft**«^(-fc, Mx.fi, tuHSSJS^: (1) 

<D$Lf&mxhz>mffim, fesv^afifttBs/ss; (2) 

SI3£LT>t> <fcV\, 
[0 0 2 3] 

^K^&^TfS, HDL=i ^xn— /K^jffl^^jtfei-jsv^ 

TtfVtf?^s<?K<o?'f7 (A-l, a-1, B-l 
0 0, B-4 8, C, E*2?) oHini;5»3i^t;^tt 

«S«*ix5o HDL77^^ 3 yHDLMVLDL 
yy^^B^t <DRBTft & < 5 T /K y ^ ^ 
^1C<£>^:7 P (hu#^sa- 1, A-2,«t#B-10 
0, C, E) <Z>»V^SW&J&>fcfc«\ fl&fc, T^y^ 

-^^ffifiT/Ky /K^y/^fBX^Ci^fSRft 




#HB^9 - 1 2 1 8 9 5 



[0 0 2 4] 

10 l\> 

(ttHRfflgffc:, 6, 39, 1978)<D^feinJpDTffofc 0 
fftMte, T^-^Ml 6ml^ EDTAthy^I 

1 6mg, ^/3|4g, ftft^y 5^3. 2g, Xt#S[ 
ftthy!>^0. 8 g«riD;tjgA?L*: 0 £ *L £ fcfcBU 3 
aS^JtlKSrMUfco tftbt, Jtfil. 2l©Jt 
fi$:f£, exa»2 0 g , Hft^y ^1 5 g , Rumt 

•^hy ^^5 g 1 0 Om 1 ^Ltlil 

20 fe 0 itfi 1 . 0 6 3 oojfcfiiftf*. Jt* 1 . 2 1 <Z>fifrlEJfc 
lift 3 0 m 1 t »«* 7 0 m I Srjg» LTU8 Lfc D * 
feifcfii. 0 0 eojfcSSefct, Va»2. 5g&ttfi!# 
9 7. 5ml|:»#U«»Lfe 0 10mlM^ 

2 1C0Jtfiffi0. 8m 1 S:att»-C#^fcfiSU, jS'O 
f^lO ICT? 50000rpm20 L7t 0 jg/fr 

«*a*l-T«, *±g«5i-f*tt;Si. 2ij^T^^r(7)y 

Jfcfil. 0 6 3 <7?JtS}R 1 . 6mltftfil. 0 0 6 CO 
30 ttmm2m\ k&mmLfc 0 ^I^5 0OOOr 

[0 0 2 5] ^jfeM 2 : >^n ^^-CQ^^J 
SSifeMl T*#^ttfcy t'F^^^i/a^^, LDL 
<D1 0 fi U WHDL(^)20 if-, 0. myyi 
iSS (pH7. 0) 0. 3ml, 5 0mM-3-/^ 
4, 6-fy 3- K^^vV y^Tls K 
(HT I BA) ^ffiO. 02ml, RXJWktkWK 
40 iy^7 — -feif) tK^SJO. 4 3ml»U 37°CT5 

^FWlLfco ^cv^r, ^^^ifpLTfcv^co. my 

«« (pH7. 0) 0. lml, 10mM-4- 
AP^O. 0 5ml, lmg/ralJI*^;^^ 
~- ^S^5|i 1, =3 U^T^rz— /l^oi^x^— if (v-^- — 

-if (y^^x^irJRoJS^teft*) *10u/ml 

»lt;ffiU KT<^*3©n-OTG, n-HTG 
SD?SML^fi0. 4u/mlMlfc) ^Dx.^: 0 
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11 

»J^*fTV\ r^Sj-RHKRofiS: 10 0%^ LT^Jigff 
~^3^o () rtoftfi, #9^>^fcm»Ao. l 

cla : y;i«i:7i>y^7^ y w hto^tfy 

MALA : ^ y^gftt5^y^T^ y Whi^n 
#y^-T*>9, MALA©a^EiH-S«*tt, SulB 
-jRj* ( I ) £33**5 x <0*«&**-*-.5 o 

SOA : ^U^*jV7k^%fctjr? ? V U—ht 

<d =17$ soAcomz-mm-rzwc^te, m 
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* C S A : T 9 V/^mt^V/^T^ yw-hi<z>=i2Ky 

COA : V/Umt^f^/lsT? ]} h £ a # y 

S LA : 7f l/y^y^5^y^7^ y I— hi 

n-OTG : n -3r$ p - D -^frf/U^ Yf? J 

n-HTG : n — zf^A*— j3 - D -ft/;^ f 9 J 

SML : ^^n-W79wn?J,5 0 
[0 0 2 6] 





(%) 


LDL77?'>a; 
Ifig* (%) 


A* i~f *-* S S ~r ^ 


CLA50 


0.001 


44.1 


83 . 2 




0.005 


76.5 


77.6 




0.01 


93.1 


70 


CLA54 


0.001 


46.5 


78 




0.005 


91.3 


63.1 




0.O1 


96.5 


57.9 


CIA65 


0.001 


71.8 (91.7) 


19.7 (6.6) 




0.005 


90.3 


30.5 




0.01 


95.5 


68.1 


CLA70 


0.001 


81.7(96.4) 


9.6(-6.6> 




0.005 


90.6(97.1) 


19.3 (3.2) 




0.01 


93.3 


78.2 


CLA77 


0.001 


78.3(97.1) 


18.1(5.91 




0.002 


87.8 


43 .5 




0.005 


92.9 


76.8 




0.01 


96.2 


84 .6 


CLA80 


0.0002 


66.4 


1.3 




0.0005 


78.2 


11.8 




0". 001 


80.6(99.0) 


32.8(5.6) 




0.002 


89.2 


56.7 




0.005 


95.1 


72.1 




0 .01 


95.7 


90.2 


CLA89 


0.001 


30.6(66.4) 


ll.K-5.6) 




0.002 


63.5 


42.4 




0.01 


89.4 


70.6 


CLA92 


0.002 


59.8 


72.1 




0.01 


88.6 


89 
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14 






LUU 77/V 9 


s HDL77^/3 > 




\70J 


llH-S-^ {%) 


(%) 


MALA 70 


a nno 

v • UU£ 


oU. 1 { 50. 1) 


32.4 






SO . O ( /o . Z ) 


47 .6 


MALA78 


0 * 002 


■70 Of CO D 1 


14.5(0.8) 




0 * 004 


O/OI -n \ 

o-j . 3 ( 31 .2 } 


25 .4 (-1.7) 


MALA 8 3 




00 .0(95.1) 


42.9(4.4) 






94 .2 


80.9 


MALA 8 9 




55 . 4 { 83 . 5) 


2.5 






100 


3.6 




a oi 


89 .3 


70.3 


MALA 9 3 


v.UUX 


41 . 9 


16.6 




0 . 002 


00 .Z (94 . 5 ) 


29.7(9.7) 


SOA72 


0 . 005 


80 - 9 


75 .6 




0 .01 


CO . / 


73 .1 


SOA70 


v/ . ISIS J. 


00 . 3 (77 . 0) 


38.9(27.8) 






80 . 6 


63.4 




0 . 001 


,_ 58.5(30.6) 


33.3 




0.01 


94.3 


96.2 


COA72 


0.05 


29.3(63.0) 


13.7(56.8) 




0.01 


8.7 


9 . 3 


SLA65 


0.005 ] 


43.1 


40 . 3 




0.01 1 


71.9 


ac\ a 




[*3J 




Tyc -fJy ]Pi 






HDL77^y 3 > 




{%) 


m^m (%) 


f&#3S (96) 




0.02 


9.5(90.1) 


2.2(-4.8) 




0.05 


0.6(91.3) 


1.7 (-7.0) 


# 7 Jfi- > X 


0.01 


5.4(91.4) 


9.4(1.7) 




0.02 


5.4(91.6) 


8.9(2.4) 




0,05 


7.1(91.4) 


8.4(2.2) 




0.1 


12. 5(92.1} 


9.5(4.4) 




0.2 


21.0(92.0) 


9.6(8.7) 




0.01 


3.6(91.6) 


2.K-4.8) 




0.02 


8.9(98.2) 


6.5(-3.5) 




0.05 


7.1(94.7) 


13 .1 (3 .5) 




0.1 


8.9(90.3) 


4.2(3.5) 




0.2 


14.2(89.1) 


10.5(8.7) 


n-OTG 


0.01 


88 


75.5 




0.04 


92(94.1) 


10.8(8.2) 




0.1 


98.2(98.8) 


8.2(7.6) 




0.2 


96.6 


7.6 


n-HTG 


0.04 


83.0(86.0) 


97.5(97.8) 




0.1 


92.2(83.5) 


77 3 f 76 5) 




0.2 


76.4 


69.9 


SMLf 


0.02 


42.8(42.3) 


74.2(77.0) 




0,04 


63.4(60.7) 


73 .5(75.6) 
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